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Abstract 
Terminology is assigned to play a more and more important role in the Information Society. The need for a computational 
representation of terminology for IT applications raises new challenges for terminology. Ontology appears to be one of the most 
suitable solutions for such an issue. But an ontology is not a terminology as well as a terminology is not an ontology. Terminology, 
especially for technical domains, relies on two different semiotic systems: the linguistic one, which is directly linked to the 
“Language for Special Purposes” and the conceptual system that describes the domain knowledge. These two systems must be both 
separated and linked. The new paradigm of ontoterminology, i.e. a terminology whose conceptual system is a formal ontology, 
emphasizes the difference between the linguistic and conceptual dimensions of terminology while unifying them. A double semantic 
triangle is introduced in order to link terms (signifiers) to concept names on a first hand and meanings (signified) to concepts on the 
other hand. Such an approach allows two kinds of definition to be introduced. The definition of terms written in natural language is 
considered as a linguistic explanation while the definition of concepts written in a formal language is viewed as a formal 
specification that allows operationalization of terminology. 
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1. Introduction 
Terminology is assigned to play a more and more 
important role in the Information Society. The need for a 
computational representation of terminology for IT 
applications (computer aided translation, multilingual 
information retrieval, specialized encyclopaedias, 
semantic web, etc.) raises new challenges for 
terminology. Ontology, understood as a shared and 
formal specification of a domain conceptualisation, 
appears to be one of the most suitable solutions for such 
an issue. But an ontology is not a terminology whose 
terms would be lexicalised concepts as well as a 
terminology is not an ontology whose concepts would be 
term meanings. Terminology, especially for technical 
domains, relies on two different semiotic systems: the 
linguistic one, which is directly linked to the “Language 
for Special Purposes” used in writing technical 
documents and the conceptual system, which describes 
the domain knowledge. These two systems must be both 
separated – let us recall that the conceptual and lexical 
structures do not match [Roche 2007] – and linked.  
 
The new paradigm of ontoterminology, i.e. a terminology 
whose conceptual system is a formal ontology, 
emphasizes the difference between the linguistic and 
conceptual dimensions of terminology while unifying 
them. A double semantic triangle is introduced in order 
to link the linguistic notions to the ontological ones; 
terms (signifiers) are linked to concept names on a first 
hand when meanings (signified) are related to concepts 
on the other hand. Such an approach allows two kinds of 
definition to be introduced. The definition of terms 
written in natural language is considered as a linguistic 
explanation – and then does not require to be 
standardised – while the definition of concepts written in 
a formal language is a formal and computational 
specification that allows operationalization of 
terminology for IT applications. Let us bear in mind that 
using a formal language like logic allows agreement 
commitment about concept definitions and their 
standardisation. 
 
The article is divided into 4 parts. The first two set down 
the definitions of terminology and ontology used in this 
work. The third part introduces the new paradigm of 
ontoterminology and the last one presents an 
application-oriented validation of our work, the 
ASTECH FP6 European project, a multilingual 
information retrieval system in the domain of renewable 
energy.  
2. Terminology 
Although some people denies the independent status of 
terminology as a discipline [Sager 1990] claiming that it 
is a part of applied linguistics [Pavel and Nolet 2001], 
terminology appears as an independent discipline in the 
twentieth century [Wüster 1968]. The General Theory of 
Terminology, as defined by H. Felber [Felber 1984] on 
the basis of Wüster’ lecture notes, is an attempt to 
distinguish terminology from linguistics [Cabré 2003].  
 
Defined as a “set of designations  belonging to one 
special language ” [ISO 1087-1], the main goal of 
terminology is to eliminate ambiguity from technical 
languages by means of standardisation. In order to 
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achieve such a goal, the General Theory of Terminology 
(Wüster) postulates the priority of the concept over the 
designation (term) and its universality independently of 
the diversity of languages. Felber [Felber 1984] gave 
three definitions of terminology that illustrate the 
importance of concept over the term: “inter- and 
transdisciplinary field of knowledge dealing with 
concepts and their representations (terms, symbols, 
etc.)”; “aggregate of terms, which represent the system 
of concepts of an individual subject field”; “publication 
in which the system of concepts of a subject field is 
represented by terms”. A term is then any “conventional 
symbol representing a concept defined in a subject field” 
[Felber 1984]. 
 
Although the concept is the core point of the General 
Theory of Terminology (GTT), and unlike artificial 
intelligence, the main goal of terminology is not to 
represent concepts in order to manipulate (compute) 
them. The concept in terminology – an “unit of 
knowledge created by a unique combination of 
characteristics” [ISO 1087-1] – does not exist in itself. It 
exists only through its definition written in natural 
language or in a semi-formal language. Let us recall that 
“The terminology work dealt within this International 
Standard is concerned with terminology used for 
unambiguous communication in natural, human 
language. The goal of terminology work as described in 
this International Standard is, thus, a clarification and 
standardization of concepts and terminology for 
communication between humans.” [ISO 704]. 
 
The need for a computational representation of concepts 
in terminology comes from IT application like 
(multilingual) Content Management Systems, 
(multilingual) Information Retrieval, Specialized 
Encyclopaedias or Semantic Web. Such applications 
raise new issues for Terminology. Although the 
“Principles of Terminology” of the GTT propose a 
certain number of paradigms demonstrating a scientific 
ambition to order reality – a mathematical structuralism 
– based on connected concept systems, some 
inaccuracies in these paradigms' definition make 
terminology operationalization difficult and explain 
knowledge engineering’s leader status in this field. From 
the computational perspective alone, the Principles need 
to be re-examined [Roche 2008] in order to specify from 
a logical point of view some principles as well as to 
introduce new features from Artificial Intelligence and 
Knowledge Representation like valuable attributes. In 
this context, ontology appears as one of the most suitable 
and promising approach. 
3. Ontology 
Ontology of the knowledge engineering shares a similar 
goal with terminology: to enable communication and 
knowledge sharing between agents either human or 
software. It also relies on a similar principle: a shared 
and common conceptualisation based on standardisation. 
We can claim that ontology [Staab et al. 2004], 
[Gomez-Perez et al. 2004], [Roche 2003] represents one 
of the most promising and useful approach for 
terminology and its operationalization. 
 
Nevertheless, we have to keep in mind that an ontology, 
defined as a “specification of a conceptualisation”, is 
first of all “a description (like a formal specification of a 
program) of the concepts and relationships that can 
exist” [Gruber et al. 1993] in order to manipulate them 
either from a logical or computational point of view. 
Thus an ontology is not a terminology even if some 
definitions can suggest the opposite: “an [explicit] 
ontology may take a variety of forms, but necessarily it 
will include a vocabulary of terms and some 
specification of their meaning (i.e. definitions)” [Ushold 
et al. 1996]. Ontology doesn’t take into account the 
linguistic dimension of terminology. As a matter of fact, 
terms cannot be reduced to arbitrary words (lexicalized 
concepts) or labels stuck onto concepts. Terms of usage, 
standardised terms, lexical forms (including 
terminological variations and reductions, rhetorical 
figures like ellipsis, etc.), connotative information as 
well as linguistic relationships, which are not taken into 
account in ontology, are central features in terminology. 
Furthermore an ontology does not necessarily define a 
valid conceptual system of a terminology. 
 
As a matter of fact, an ontology is defined according to a 
given theory using a formal (or semi-formal) language 
following the epistemological principles of this artificial 
language. It implies that the way ontology and concept 
are defined depend directly on the formal language being 
used. For instance, description logic [Baader et al. 2003] 
is an example of logic adapted to knowledge 
representation whereas frame representation languages 
[Wright et al. 1984], in spite of the criticism of Woods 
[1975], provide semi-formal and more human-readable 
languages. The Web Ontology Language [OWL], 
combines the advantages (and disadvantages) of these 
two approaches. 
4. Ontoterminology 
Writing scientific texts and modelling knowledge are two 
different activities involving different languages – 
natural versus formal. They may define several different 
points of view about the “world”. We claim that domain 
ontology, viewed as a scientific knowledge, can be 
defined independently from the different linguistic ways 
of speaking of it [Roche 2007] – even if useful 
information can be extracted from corpus [Buitelaar et 
al. 2005], [Daille et al. 2004].  
 
Nevertheless a conceptualisation is more than a 
computational or formal representation of concepts. It 
must be guided by epistemological and terminological 
principles – and logic and computational languages are 
neither epistemological nor linguistic. These formalisms 
must be extended with for example rigid predicates 
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[Guarino et al. 1994a]. 
 
Terminology is not only the science of terms (specialized 
lexical units), but also the science of objects (which 
populate the world) which requires an epistemological 
approach. 
 
Referring first the domain ontology in the terminology 
work had led us to introduce a new paradigm for 
terminology called ontoterminology: a terminology 
whose conceptual system is a formal ontology relying on 
epistemological principles [Roche 2009]. Like the 
General Theory of Terminology, ontoterminology is 
based on an onomasiological approach: “concepts in 
expert knowledge became the starting point in 
terminological analysis” when other ontology-oriented 
approaches like termontography [Temmerman 2000] 
remains semasiological: “terms (linguistic expressions) 
in texts became the starting point in terminological 
analysis”. Our intention is not to compare the two 
approaches, their goals remain different: the former 
focuses on conceptualisation whereas the latter focuses 
on specialised vocabulary. We should just bear in mind 
that the lexical structure extracted from a corpus does not 
match the conceptual structure directly defined by 
experts using a formal language: “saying is not 
modelling” [Roche 2007] (figures 1 and 2). 
 
Concepts in ontoterminology exist in their own right. 
This implies that terms are separated from concepts as 
well as term definitions (written in natural language) are 
separated from concept definitions (written in formal 
language). This gives the possibility to manage the 
conceptual and linguistic dimensions of terminology and 
provide two kinds of definition: the first formally defines 
the concept whereas the second explains the term and its 
usage from a linguistic point of view.  
 
The classic semantic triangle [Ogden and Richards 1923] 
had been extended towards a double semantic triangle 
(figure 1) [Roche 2007] in order to express the difference 
between the meaning of a term and the concept of the 
domain ontology as encountered in terminology. This 
double semantic triangle lays stress on the two linguistic 
and conceptual semiotic systems that compose each 
terminology. It identifies the different elements involved 
into the meaning building process as well as their 
relationships. Then a concept is not the signified and the 
identifier is not the signifier. 
 
Figure 1: A double semantic triangle 
 
Like classical terminology, ontoterminology enables 
standardisation of language. But unlike classical 
terminology ontoterminology preserves the diversity of 
language between different communities of practice 
since they share the same domain and standardised 
conceptualisation. In point of fact, two different terms 
can denote the same concept whose identifier should be 
built so that we understand the right place of the concept 
in the ontology. Standardised terms can be built from 
concept identifiers, even if they are not used in text – 
they are necessary for term meaning and understanding. 
For example “voltage relay” in English and “relais de 
tension” in French denote the same concept of <Voltage 
threshold relay> when the standardised term in French is 
“relais à seuil de tension” (in order to well distinguish 
the linguistic system and the conceptual system, terms 
are written between quotation marks, e.g. “voltage relay” 
when concepts are written between chevrons starting in 
upper case, e.g. <Voltage threshold relay>). 
5. An application 
Ontoterminology was validated and is currently used in 
different industrial applications like multilingual 
Information Retrieval Systems and Specialized 
Encyclopaedias for knowledge capitalisation. One of 
them is the ASTECH Project. 
 
ASTECH (Advanced Sustainable Technologies for 
Heating and Cooling Applications) is a FP6 European 
project whose main goal is to promote the usage of 
renewable energy technologies for heating and cooling 
purposes. It concerns solar thermal, heat pumps, biomass 
and thermal energy storage technologies for domestic 
and large-scale applications. The aim of this project is to 
share information between providers and users of 
renewable energy technologies in Europe.   
 
A multilingual search engine relying on the 
ontoterminology principle is available for the registered 
partners. Documents and information can be posted and 
searched in 9 languages (Bulgarian, English, French, 
German, Greek, Hungarian, Italian, Polish and Spanish). 
The documents are not translated for reasons of time and 
cost.  
 
The first stage of the project was to build the common 
language-independent ontology using the OCW 
(Ontology Craft Workbench) methodology and 
environment where a concept is defined by specific 
differentiation [Roche 2001]. In a second stage each 
partner defined its own terminology, it means the 
different terms, including terminological variations, 
associated to the shared concepts – taking into account a 
new language requires only to define the corresponding 
terms. Then each document was classified onto concepts 
by a linguistic analysis of its content – a concept, like a 
folder, contains all the relevant documents whatever its 
writing language. Looking for information is done in 
his/her mother language. The query is analysed as a 
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document in order to identify the denoted concepts. The 
reply contains all the relevant documents whatever its 
writing language. The figure 2 presents an example of a 
user search. The user browses the document database 
through the ontology (the left pane of the user interface 
provides an interactive navigation into the ontology) and 
selects a concept – the ontology is displayed in the user’s 
language. The result is an ordered list of texts whatever 
of the writing language – here the first documents are 
written in English whereas the query is done in French. 
 
Using both linguistic relationships between terms, e.g. 
synonymy, and formal relationships between concepts, 
e.g. logical properties of the subsumption, allows the 
relevance of the search results to be improved. Noise 
(returned irrelevant documents) is reduced as well as 
silence (missing relevant documents). A semantic 
signature, i.e. a vector of concepts with coefficients of 
importance, is associated to each document when it is 
classified. In a same manner, a semantic signature is 
associated to the query. A distance calculation between 
vectors puts the results into order.  
 
 
Figure 2: An ontology-oriented Content Management System 
 
6. Conclusion 
The need for a computational representation of the 
meaning of terms for IT application (semantic web, 
information retrieval, content management system, 
knowledge base system, etc.) raises new challenges for 
terminology. Although ontology appears to be one of the 
most interesting solutions, an ontology is not a 
terminology. Indeed, terms cannot be reduced to 
lexicalized concepts or to labels stuck onto concepts. 
Furthermore, a domain conceptualisation in terminology 
is more than a formal representation of concepts. 
 
In order to take into account the two linguistic and 
conceptual dimensions of terminology, a new paradigm 
for terminology, called ontoterminology, has been 
introduced. An ontoterminology is a terminology whose 
conceptual system is a formal ontology relying on 
epistemological principles. Concepts and terms in 
ontoterminology exist for themselves. It means that 
terms are separated from concepts as well as term 
definitions written in natural language are separated from 
concept definitions written in a formal language. This 
makes it possible to manage the two linguistic and 
conceptual dimensions of terminology and provide two 
kinds of definition: the first formally defines the concept 
whereas the second explains the term and its usage from 
a linguistic point of view.  
 
Ontoterminology was validated and is currently used in 
different industrial applications like multilingual 
Information Retrieval Systems and Specialized 
Encyclopaedias for knowledge capitalisation. 
Furthermore, ontoterminology allows new IT 
applications like knowledge mapping and browsing 
where ontology is viewed as a conceptual map in which 
experts navigate along the “is-a” and “part-of” 
relationships in order to access to information attached to 
the concepts. 
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